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ABSTRACT  
Makassar is one of the big cities in Indonesia which is the center of population 
concentration, the center of industrial area, and the economic center in south Sulawesi. 
Cause Makassar's water demand is increasing. To get the water requirement, the 
community made a lot of wells to fulfill their needs. Communities take groundwater by 
drilling wells because the water is relatively better than groundwater on the surface. In 
addition, groundwater exploitation is growing rapidly because there are many affordable 
groundwater drilling companies available. Therefore, the research is done how to drill well 
Manggala sub-district in Makassar City. This research was conducted to answer the 
questions that arose, how the model spreading wells, how to reservoir wellbore and how 
well water quality of drill well in Manggala Sub-district of Makassar City. The method 
used is direct interviews to the public to record their own wells. 
The wellbore data in Manggala sub-district taken has a space of approximately 500 
meters. The distribution model of 62 drilled wells obtained contained three deep drilling 
wells, eight medium-length drilling wells, and 51 shallow drill wells. Most of the drilled 
wells recorded in Manggala Sub-district are shallow drill wells. Salted salt wells in 
Manggala sub-district are found only in shallow wells. Of 51 shallow drill wells there are 
nine drilled wells with salty water. This shows that the shallow drill wells in Manggala 
sub-district are influenced by the surface water of the salty Tallo River. The state of wells 
in and around the District Manggala water condition is still good. All deep wells and deep 
depths in Manggala sub-district are still fresh, clear and odorless. This shows that the deep 
and medium wells in Manggala sub-district have not been intruded by saltwater from the 
Tallo river.  
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 I. Introduction 
 
Groundwater is a vital natural resource for living things. Groundwater is stored in a 
layer called an aquifer. Aquifers such as air layers and groundwater storage beneath the 
surface. Based on its location the aquifer is formed from a shallow aquifer and a common 
inner aquifer also known as artesian. Such aquifers can be found on coastal plains, 
mountain foothills, inter-mountain valleys, alluvial plains and karst topographic areas.  
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The aquifer in terms of the system consists of an unstressed aquifer, a distressed 
semi aquifer and a distressed aquifer. The coastal aquifer aquifers generally develop as 
densely populated areas (eg Makassar) this is because the aquifer is a very important 
source of groundwater for the city. Approximately 60 - 70% of ground water in Makassar 
City is used to meet the needs of urban communities and the rest is filled from PDAM 
(Drinking water company) in Putri and Hariyadi (2016).  Almost all industrial companies 
in Makassar using Underground water include 395 Hotel and house for rent existing in the 
city of Makassar (Sudirman, 2016). 
Shallow ground water research in Makassar has been done by Syahruddin (2013). 
The research was conducted by visiting people who have wellbores (wells pantek) spread 
in the city of Makassar. The results of this study indicate that the change of groundwater 
level is 60 cm to 370 cm from the 95 wellbores surveyed. The decrease of groundwater 
level in makassar city is on average one meter due to rainfall effect. Changes in the depth 
of the high groundwater level occur in the eastern region of Makassar. This indicates that 
the change of ground water level in the eastern part of Makassar City is more dynamic than 
the change of groundwater face in the western region of Makassar City. Therefore, the 
indication of groundwater decline is in the eastern part of Makassar City. 
Further research conducted by Syahruddin (2014) to determine the quality of 
surface water in the city of Makassar. The results showed that the well water conductivity 
of wellbores in Makassar City was between 0.2 to 2.0 milliSiemen. The results of ground 
water electric conductivity measurements in Makassar City indicate that almost half of the 
area in Makassar City have high conductivity groundwater. The result of water salinity 
measurement in the coastal city of Makassar is 2.51%. While the salinity of Tallo river that 
passes in Bukit Baruga housing is 2.22% and the salinity of river water in Jeneberang river 
estuaria is 2.45%. While the result of conversion of electrical conductivity into ground 
water salinity in Makassar City shows that salinity of wellbore water in Makassar City is 
0,01% until 0,27%. 
 This research generally aims to conduct deep ground water mapping in Manggala 
Sub-district, Makassar City. Conduct measurements and analyze the physical properties of 
boreholes in Manggala with direct observation. Studying and analyzing reservoir capability 
of water wellbores in Makassar City. Specifically, it aims to monitor how the groundwater 
wellbore is used, how well the groundwater wellbore, and monitor how changes in 
groundwater wellbore quality occurred in the Manggala area of Makassar City. 
 
II Research sites 
 
   In the research of wellbore or artesian wells it will be applied research method as 
applied to shallow groundwater research or wellbore in Makassar City. This study 
quantifies the wellbores in Manggala sub-district covering the depth of the ground water 
reservoir, the conductivity and the salinity of ground water. In addition it will be taken data 
how the physical wells of artesia include the taste, color, and smell in the city of Makassar. 
Observation of physical properties and physical conditions is done directly and direct 
interviews of people around the well. Artesian well data obtained both quantitatively and 
qualitatively is used to map how the reservoir, conductivity, and salinity, and the physical 
state of artesian wells in Makassar City. 
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  The area of Makassar city is in coordinates 5° 8' 0" S, 119° 25' 0" E.  The topography 
height that varies between 1-25 meters from sea level. Makassar City is a flat coastal area 
with a slope of 0 - 5 degrees to the west.  Makassar city center is located between two river 
estuaries, Tallo River and Jeneberang River. Tallo River estuary to the north and river 
jeneberang estuary in the south. The total area of Makassar city is approximately 175.77 
km
2
 includes 11 islands in the Makassar Strait. The total area of the sea is approximately 
100 Km ². Http://makassarkota.go.id/110-geografiskotamakassar.html. The research area 
can be seen in Figure III.1. 
 
 
 
Figure III.1 Map of research location of Manggala district, Makassar City 
 
The measurement points in the research in Makassar City were mapped using 
satellite data (www.wikimapia.com) and GPS. The position of the drilled wells surveyed 
using GPS map. The initial stages of this research are conducting activities that include 
library study, data inventory (geology, geohydrology, precipitation), simulation, and 
modeling. The next stage is the survey of the wellbore distribution in Makassar. How to 
depth, reservoir of drill well in Makassar City. Furthermore, qualitatively physical 
properties of the wellbore ground water in Manggala Kota Makassar sub-district are 
conducted.  
 
 
III Research Result 
 
Drilling wells were conducted in Manggala sub-district. The measurement of drill 
wells in this sub-district is interesting because there are many settlements. Special District 
Manggala based zonasi government of Makassar City made the center of the settlement so 
that more and more housing. Manggala sub district other than as a residential center of this 
region is interesting because the topography of this area is hilly. Therefore, along with 
rapid population growth causing groundwater exploitation is also growing fast.  
Drill well measurements were carried out from September to October 2016. Prior to 
the measurement of the wellbore, a sketch of the field survey point position on the map 
Research Area 
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was made. In the sketch, the spacing between the wellbore point position and the other 
drilling well point is ± 500 meters. The sketch results on the map become the basis for 
finding the existence of the wells in Manggala sub district. Based on the survey result 
position of wellbore points in District Manggala can be seen in Figure III.2.  
 
 
 
 
                                                 
Figure III.2 Drilling Point of Manggala Sub-District from Map  
 
From Figure III.2 can be seen the number of bore wells on spaces ± 500 meters in 
District Manggala is 62 pieces. The distribution of bore wells in Manggala subdistrict is in 
the northwest-southeast direction that is leaning towards the east-west. Distribution of drill 
wells in Manggala Sub District is quite evenly distributed in all places. Except for low-
lying areas or swamps, there is no wellbore. Distribution of drilling wells in Manggala 
include Unhas Antang Complex, Perumnas Antang, Chinese cemetery and surrounding 
areas, Bukit Baruga Estate. 
In addition to wellbore measurements also measured topography at each point of 
the wellbore. Topographic measurements using GPS. Because topographic measurements 
use GPS, the measured topography is the topography of the earth's ellipsoid. Topography 
was measured to determine how well the drill position from topography and how the 
surface water flows in Manggala sub-district. How the topography of Manggala sub-
district and how the surface water flow in rainy time can be seen in Figure III.3. 
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Figure III.3 Topographic Contour and Surface Water Surface of Manggala Sub-district  
 
In Figure III.3 it can be seen that the surface water flow in Manggala sub-district 
mostly mengeks to the southwest and leads to the northeast and southeast. The water flow 
of the surface in Manggala sub-district leads to the mouth of the Tallo river while the 
surface water flows to the northeast and southeast toward the Tallo river section. So the 
surface water flow in Manggala Subdistrict also all leads to the Tallo river. 
The results of the measurement of the depth of the wellbore in Manggala sub 
district in the plot in the picture using the surfer. The depth of the wellbore in Manggala 
subdistrict is divided into two kinds of drawings. The first image is the depth of the 
wellbore from the topography and the depth of the borehole of the earth's ellipsoid. The 
position and depth of the wellbore in Manggala sub-district from topography can be seen 
in Figure III.4.  
 
 
 
Figure III.4 The location of the wellbore and its depth from the topography  
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Based on the measurements in Figure III.4 there are only three categories into the 
borehole in Manggala sub-district. The three categories of boreholes are shallow, medium 
and deep wellbore drilling wells. Drilling wells in Manggala sub-district based on Figure 
III.4 contain three deep wells. A deep well drill well contains 10 wells. While the shallow 
drill well there are 46 wells. 
To know the position of the wells of the earth elipsoid then made a reduction 
between the depth of the well from the topography with topographic data. The depth of the 
wellbore in Manggala sub-district of the earth's ellipsoid can be seen in Figure III.5.  
 
 
 
Figure III.5 Depth of the wellbore from Ellipsoid  
 
In Figure III.5 it can be seen that the depth of the wellbore in Manggala sub-district 
is almost half below the earth's ellipsoid or below the mean sea level and half above the 
ellipsoid. From the well data drill Manggala there are 24 wells located above the earth's 
ellipsoid. This indicates that if the exploitation of well water that is above the small earth 
ellipsoid its probability is affected by sea water intrusion. While the exploitation of drilled 
well water under the earth's ellipsoid is very vulnerable to causing sea water intrusion.  
The results of the wellbore measurement in Manggala subdistrict are divided into 
three categories based on the depth. Most of the drilled wells recorded in Manggala Sub-
district are shallow drill wells. Of the 62 wells recorded in Manggala Sub-district, only 
three wells have a depth of 100 meters or more that are categorized deep drill wells. There 
are eight deep wells drilled 40 to depths below 100 meters that are categorized as medium 
depth. So there were 51 wells drilled with depths below 40 meters which are categorized 
shallow drill wells.  
The quality of drilled well water in Manggala sub-district can be seen in Figure 
III.6. Salted salt wells in Manggala sub-district are found only in shallow wells. Of 51 
shallow drill wells there are nine drilled wells with salty water. This shows that the shallow 
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drill wells in Manggala sub-district are influenced by the surface water of the salty Tallo 
River.  
 
 
 
Figure III.6 The water quality of drilling wells of Manggala sub-district  
 
In Table III.1 there are 11 deep wells and medium depth in Manggala Sub-district. 
From the data we can see that the condition of deep wells and deep depth in Manggala 
District the water condition is still good. All deep wells and deep depths in Manggala sub-
district are still fresh, clear and odorless. This shows that the deep and medium wells in 
Manggala sub-district have not been intruded by saltwater from the Tallo river. There may 
be no saltwater intrusion in Manggala sub-district because the number of deep and medium 
wells is still low.  
 
Table III.1 Water Quality of Drilled Wells in and is in District Manggala  
No Longitude Latitude Elev DT DE 
The quality of the 
wellbore  
Br Cr Or 
1 119,46411 -5,16389 15 80 -65 √ √ √ 
2 119,47392 -5,15482 18 40 -22 √ √ √ 
3 119,47695 -5,16123 27 100 -73 √ √ √ 
4 119,47881 -5,15033 19 80 -61 √ √ √ 
5 119,48261 -5,17337 16 48 -32 √ √ √ 
6 119,48342 -5,16981 10 150 -140 √ √ √ 
7 119,48333 -5,15769 22 42 -20 √ √ √ 
8 119,48550 -5,15752 10 120 -110 √ √ √ 
9 119,4853 -5,15954 33 60 -27 √ √ √ 
10 119,50613 -5,1689 41 40 1 √ √ √ 
11 119,50559 -5,15873 10 40 -30 √ - √ 
- Depth of topography (DT) 
        - The depth of the ellipsoid (DE), Bright (Br), Clear (Cr), Odorless (Or)  
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Conclusion 
 
Data of drill wells in Manggala subdistrict with spaced approximately 500 meters 
found 62 wells. Of the 62 wells recorded in Manggala Sub-district, only three deep wells 
and eight medium-depth drill wells and 51 shallow drill wells. Most of the drilled wells 
recorded in Manggala Sub-district are shallow drill wells. Salted salt wells in Manggala 
sub-district are found only in shallow wells. Of 51 shallow drill wells there are nine drilled 
wells with salty water. This shows that the shallow drill wells in Manggala sub-district are 
influenced by the surface water of the salty Tallo River. The condition of deep wells and 
deep depth in Manggala District is still good. All deep wells and deep depths in Manggala 
sub-district are still fresh, clear and odorless. This shows that the deep and medium wells 
in Manggala sub-district have not been intruded by saltwater from the Tallo river.  
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